cis-acting elements and transcription factors involved in the promoter activity of the human factor VIII gene.
Factor VIII is a glycoprotein that is essential for blood coagulation. Although factor VIII mRNA has been detected in a variety of human tissues, hepatocytes are considered to be the major source of plasma factor VIII. In this report we demonstrate that the 5'-flanking region of the factor VIII gene is able to transcribe a luciferase reporter gene in three human liver-derived cell lines: PLC/PRF/5, Chang, and HepG2. DNase I footprinting showed the presence of 19 protein binding sites (labeled A to S, proximal to distal) distributed along the region from nucleotide -1175 to -9 of the factor VIII promoter (+1 refers to the translation initiation codon, ATG). Functional analysis of 5' and 3' deletion mutants of the promoter region in PLC/PRF/5 cells revealed that the region from -279 to -64, including sites B to D, contains all the necessary elements for maximal promoter activity. By using electrophoretic mobility shift assays with nuclear extracts and purified transcription factors, and antibody supershift assays we were able to characterize four liver-enriched factors and one ubiquitous transcription factor interacting with the proximal promoter binding sites (sites A to E): hepatocyte nuclear factor (HNF) 1 (site A), NF kappa B (site B), C/EBP alpha and C/EBP beta (proximal and distal regions of site C, and site D), and HNF4 (site E). Additionally, mutation of the putative TATA box GATAAA (positions -201 to -196) to GACCGA resulted in less than 2-fold decrease in promoter activity, suggesting that the putative TATA box is not essential for factor VIII promoter activity. These results significantly contribute to the understanding of the control of the hepatic transcription of the factor VIII gene.